Abstract: Shear walls are the most commonly used lateral load resisting systems in high rises. They have high plane stiffness and strength which can be used to simultaneously resist large horizontal loads while also supporting gravity loads. Hence it is necessary to determine effective and ideal locations of shear walls. Shear wall arrangement must be absolutely accurate, if not, it may cause negative effects instead. In this project, a study has been carried out to determine the effects of additions of shear walls and also the optimum structural configuration of multistory buildings by changing the shear wall locations radically. Four different cases of shear wall positions for G+10 storey buildings have been analyzed by computer application software ETABS. The framed structure was subjected to lateral and gravity loading in accordance with the Indian Standards provision and the results were analyzed to determine the optimum positioning of the shear walls.
INTRODUCTION
Reinforced concrete (RC) buildings often have vertical plate-like RC walls called Shear Walls in addition to slabs, beams and columns. These walls generally start at foundation level and continue throughout the building's height. Their thickness can be as little as 150mm, or as much as 400mm in high rise buildings. Shear walls are like vertically-oriented wide beams and are usually mounted along both the length and the width of buildings [1] .
In India, reinforced concrete structures are designed and detailed per Indian Code IS:456-2002.
However, structures located in high seismic regions require ductile design and detailing [3] .
Provisions for ductile detailing of monolithic reinforced concrete frames and shear wall structures are specified in IS: . After the 2001 Bhuj earthquake, this code has been made mandatory for all structures in zones III, IV, and V. Properly designed and detailed buildings with shear walls have shown very good performance in past earthquakes. [4] Shear walls provide large strength and stiffness to buildings in the direction of their orientation, which significantly reduces lateral sway of the building and thereby reduces damage to the structure and its contents. Shear walls in high seismic regions require special detailing. Shear walls are easy to construct, because reinforcement detailing of the walls is relatively straight-forward and therefore easily implemented on site. Shear walls are efficient, both in terms of construction cost and effectiveness in minimizing earthquake damage in structural and non-structural elements (like glass windows and building contents). Although the overall budget for the structure increases slightly, the enhanced structural efficiency balances out these costs.
GEOMETRY & DETAILING OF SHEAR WALLS
Shear walls are oblong in cross-section, i.e., one dimension of the cross-sections is much larger than the other. While rectangular cross-sections are common, L-and U-shaped sections are also used.
Thin-walled hollow RC shafts around the elevator cores of buildings also act as shear walls, and should be taken advantage of to resist earthquake forces [5] . Steel reinforcing bars are to be placed in walls in regularly spaced vertical and horizontal grids. The vertical and horizontal reinforcement in the wall can be placed in one or two parallel layers called curtains. Horizontal reinforcement needs to be anchored to the ends of the walls. The minimum area of reinforcing steel to be provided is 0.0025 times the cross-sectional area, along each of the horizontal and vertical directions [5] . This vertical reinforcement should be distributed uniformly across the wall cross-section. Under the large overturning effects caused by horizontal earthquake forces, edges of shear walls experience high compressive and tensile stresses. To ensure that shear walls behave in a ductile way, concrete in the wall end regions must be reinforced in a special manner to sustain these load reversals without losing strength [6] . End regions of walls with increased confinement are called Boundary elements.
This special confining transverse reinforcement in boundary elements is similar to that provided in columns of RC frames. Sometimes, the thickness of the shear wall in these boundary elements is also increased. RC walls with boundary elements have substantially higher bending strength and
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MODELLING & ANALYSIS IN ETABS
The following assumptions were made before the start of the modeling procedure so as to maintain similar conditions for all four models:
o Only the main block of the building is considered. The staircases are not considered in the design procedure.
o The building is to be used for residential purposes, though no walls are installed as the study focuses only on the response of Frame configuration.
o On the ground floor, slabs are not installed and the plinth is resting 2m above ground.
o The beams are resting centrally on the columns so as to avoid the conditions of eccentricity.
This is achieved automatically in ETABS.
o The footings are not designed. Supports are assigned in the form of fixed supports.
o Seismic loads are considered in the horizontal direction only (X & Y) and the loads in the vertical direction (Z) are assumed to be insignificant. Exact seismic analysis of the structure is highly complex and to tackle this complexity, much research has been done with the aim of countering the complex dynamic effects of seismic induced forces in structures, for the design of earthquake resistant structures in a refined and easy manner [8] . For this project, four models were made. Their descriptions are as follows:
Case [2] Building with Shear Walls on Periphery at Corners (Fig. 3) Case [3] Building with Shear Walls on Periphery at Centers (Fig. 4) Case [4] Building with Box-type Shear Wall at the center of the geometry ( The behavior of all the framing systems is taken as a basic study on the modeled structure. The lateral drift/deflection ratio is checked against the clause 7. 
RESULTS & DISCUSSIONS
1. Storey Drift - It is clear that the seismic hazard has to be carefully evaluated before the construction of important high-rise structures. Based on the above analytical study carried out on 4 models, it is evident that buildings with shear walls behave more effectively than conventional frames when subjected to seismic loads. In all the systems, the Storey Drift is within the permissible limits as per Clause 7.11.1 of IS:1893-2002 (Part-1), which states that the storey drift in any storey due to the minimum specified design lateral force-(with partial load factor of 1.0), shall not exceed 0.004 times the storey height [9] .
According to Clause 7. Walls provides more safety for the designers and although it proves to be a little costly, it is also extremely effective in terms of structural stability.
SUMMARY & CONCLUSIONS
In terms of the Storey Drift, it was CASE 4-(closely followed by CASE 2), which showed better results when compared to other models. This leads us to believe that when Shear Walls are placed at the center of the geometry in the form of a box or at the corners, the structures behave in a more Rys. 3. PRZYPADEK [2] . Rys. 4. PRZYPADEK [3] . Rys. 5. PRZYPADEK [4] . 
STRESZCZENIE:
Ściany oporowe są prawdopodobnie jednym z najczęściej stosowanych systemów bocznego obciążenia w średnich 
